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OPTICAL CART^E EXIT TROTJrwH 

Field of t he Invention 

The invention pertains to a system for the management and routing of 
cables. 

Background of the Invention 

In the telecommunications industry, the xise of optical fibers for signal 
transmissions is accelerating. With the mcreased utilization of optical fiber systems, 
optical fiber cable management requires industry attention. 
10 One area where optical fiber management is necessary is the routing of 

optical fibers from one piece of optical fiber equipment to another. For example, in a 
telecommunications facility, optical fiber cables may be routed between fiber 
distribution equipment and optical line terminating equipment. In buildings and other 
structures which carry such equipment, the cable routing can take place in concealed 
1 5 ceiling areas or in any other manner to route cables from one location to another. 

When routing optical fibers, it is desirable that any routing system will 
be readily modifiable and adaptable to changes in equipment needs. Accordingly, a 
routing system is not practical which would require a high capital outlay and which 
could not be readily adapted to changes in a customer's needs. Namely, if routing 
20 paths, once established, are forever fixed, the system cannot adapt. Also, and perhaps 
most important, any routing system must protect optical fibers from damage. In the use 
of optical fibers, it is recognized that the fibers should not be bent beyond a minimum 
radius of curvature. For example, it is commonly recognized that optical fibers should 
not be bent in a radius of less than 1 .5 inches. 
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Summary of the Invention 

According to preferred embodiments of the present invention, a cable 



routing system is disclosed for routing optical fiber cables between optical transmission 
equipment. The system includes a lateral trough section configured for defining a cable 
5 pathway. An exit trough is mountable to the lateral trough section to provide a cable 
exit pathway firom the lateral trough section. The exit trough includes a bracket portion 
mountable to a top edge of the lateral trough section. Two curved lead-ins on opposite 
ends of the bracket portion each define a cable pathway leading to an exit trough portion 
extending firom a middle of the bracket portion in a direction away firom the lateral 

10 trough section. The exit trough portion includes a convexly curved bottom trough 
surface, and two convexly curved upstanding sides on opposite sides of the bottom 
trough surface. The exit trough defines a cable pathway leading upwardly and away 
fi-om the lateral trough section. The exit trough is mountable to the lateral trough 
section without modification to the lateral trough section. The exit trough can be placed 

1 5 generally at any location along the lateral trough section, and can be placed during 
initial system setup, or at a later time as the need arises for an exit pathway firom the 
lateral trough section, such as when new optical transmission equipment is added to the 
system. At least one fastener secures the bracket portion to the lateral trough section. 
The exit trough may include a downspout portion defining a downwardly directed cable 

20 pathway, or a horizontal portion defining a horizontally directed cable pathway, or other 
directional pathway as desired. 



section and an exit trough mounted thereto according to one preferred embodiment of 
25 the present invention. 



Brief Description of the Drawings 

FIG. 1 is a top, front, and left side perspective view of a lateral trough 



FIG. 2 is a bottom, back, and right side perspective view of the first 



embodiment. 



FIG. 3 is a back view of the first embodiment. 
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FIG. 4 is a front view of the first embodiment, and showing the lateral 
trough section in cross-section through a middle of die lateral trough section, 

FIG. 5 is a left side view of the first embodiment. 

FIG. 6 is a top view of the first embodiment. 

FIG. 7 is a bottom view of the first embodiment. 

FIG. 8 is a left cross-sectional side view through the center of the lateral 
trough section and through the exit trough. 

FIG. 9 is a top, front, and left side perspective view of a lateral trough 
section and an exit trough mounted thereto according to the second preferred 
embodiment of the present invention. 

FIG. 10 is a bottom, back, and right side perspective view of the second 

embodiment. 

FIG. 1 1 is a back view of the second embodiment. 

FIG. 12 is a front view of the second embodiment, and showing the 
lateral trough section in cross-section through a middle of the lateral trough section. 

FIG. 13 is a left side view of the second embodiment. 

FIG. 14 is a top view of the second embodiment. 

FIG. 15 is a bottom view of the second embodiment. 

FIG. 16 is a left cross-sectional side view through the center of the lateral 
trough section and through the exit trough. 

Detailed Description nf the Preferred Embodiments 

Referring now to FIGS. 1-8, a first embodiment of an exit trough 100 is 
shown mounted to a lateral trough section 20. Lateral trough section 20 defines a cable 
pathway 22 for routing optical fiber cables between locations. Lateral trough section 20 
and exit trough 100 can be part of a cable routing system typically within a structure, 
such as a building having optical fiber signal transmitting equipment. Lateral trough 
section 20 typically is suspended from a ceiling structure by any suitable means (not 
shown). U.S. Patent Nos. 5,067,678 and 5,316,243 disclose various cable routing 
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systems, including lateral trough sections like lateral trough section 20 illustrated m 
FIGS. 1-8. Exit trough 100 is not only usable with lateral trough section 20 shown in 
FIGS. 1-8, but also with other cable routing systems disclosed in U.S. Patent Nos. 
5,067,678 and 5,3 16,243, the disclosures of which are hereby incorporated by reference, 
and other cable routing systems. 

Generally, lateral trough section 20 includes first and second upstanding 
sides 24, 26, and a bottom 28 extending therebetween and defming cable pathway 22. 
Side 24 includes a top edge 30. Opposite side 26 also includes similar top edge 32. 
Lateral trough section 20 includes a plurality of attachment members 34 on an outside 
portion for use in attaching lateral trough sections 20 together end to end, or adding 
other system hardware. 

As will be described below, exit trough 100 mounts to lateral trough 
section 20 adjacent to top edge 30 of side 24 through attachment member 34. Exit 
trough 100 creates a cable exit pathway from lateral trough section 20. 

Exit trough 100 includes a bracket portion 102 including an outer 
projecting member 104, an inner projecting member 106, and a connecting member 
108. Bracket portion 102 generally defines a U-shape for receipt of a portion of side 24 
such that top edge 30 is positioned adjacent to connecting member 108. Exit trough 100 
conveniently and securely mounts to lateral trough section 20 via one or more fasteners 
170 positioned through outer projecting member 104 and engaged with attachment 
member 34 of lateral trough section 20, as shown in FIGS. 2, 3, and 5-8, As shown in 
FIGS. 2 and 3, outer projecting member 104 includes separate spaced apart portions 
104a, 104b, 104c. Alternatively, the individual portions 104a-c could be constructed as 
a single piece. Portion 104a includes a slot 172 for receipt of fastener 170 during 
assembly. The other portions 104b and 104c include similar slots. 

For protection of the optical fiber cables, inner projecting member 106 of 
bracket portion 102 includes tapered ends 1 10, 1 12, and a tapered middle 1 14. Bracket 
portion 102 generally extends from a first end 1 16 to a second end 1 18. A middle 120 
is positioned between the first and second ends 1 16, 1 1 8. At first and second ends 116, 
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1 18, two cable lead-ins 124, 134 are provided. First lead-in 124 includes an upper 
surface portion 126 having an upwardly curved shape. A dovmwardly depending flange 
128 extends toward bottom 28 of lateral trough section 20. Flange 128 is spaced apart 
from inner projecting member 106 of bracket portion 102 to define a cable pathway 130. 
5 Second lead-in 134 at an opposite end of bracket portion 102 faces in an opposite 
direction to first lead-in 124. Second lead-in 134 includes a similarly configured 
upwardly curved surface 136, and a downwardly depending flange 138 defining a cable 
pathway 140 for cables entering exit trough 100 from an opposite end of lateral trough 
section 20. 

10 Exit trough 100 includes an exit trough portion 144 extending from 

bracket portion 102 at middle 120 away from lateral trough section 20. Exit trough 
portion 144 includes a bottom trough surface 146 and upstanding sides 148, 150 on 
opposite sides of bottom trough surface 146. Generally bottom trough surface 146 
extends upwardly and away from top edge 30 of lateral trough section 20, and includes 

15 a convex shape. Upstanding sides 148, 150 extend from each respective lead-in 124, 
134, and also define convex shapes. Exit trough portion 144 defines a cable pathway 
152 linked to cable pathway 22 of lateral trough section 20 via cable pathways 130, 140 
of lead-ins 124, 134. 

In exit trough 100, exit trough portion 144 links lateral trough section 20 

20 to a downspout 160. Downspout 160 generally provides a cable pathway for cable 

exiting in a downward direction relative to lateral trough section 20. Dovmspout 160 is 
supported by two side ribs 164 and a center rib 166 connected to bracket portion 104b, 

With exit trough 100 mounted to lateral trough section 20, cable 
extending generally horizontally to the ground through lateral trough section 20 is 

25 allowed to route upwardly and away from lateral trough section 20, and then to route 
downwardly through downspout 160 for connection to optical transmission equipment, 
or other uses. Downspout 160 is connectable via any suitable means to other cable 
routing components, such as vertical troughs or conduit, as desired. The various curves 
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provided with exit trough 100 help protect the optical fiber cables from being bent 
beyond a minimum radius of curvature. 



200 is shown. Like parts to parts in exit trough 100 are identified by the same reference 
5 numerals noted above for exit trough 1 00. Exit trough 200 differs in two main respects. 
First, instead of downspout 160, second exit trough 200 includes a horizontal portion 
202 leading fi-om exit trough portion 244. Horizontal portion 202 includes a generally 
horizontal bottom 204 and two upstanding sides 206, 208 leading from exit trough 
portion 244. Two side ribs 264, and a center rib 266 extending from bracket portion 
10 1 02 support horizontal portion 202. Horizontal portion 202 is useful for linking lateral 
trough section 20 to other cable routing components interconnectable to horizontal 
portion 202 through any suitable means. Fastener recesses 210 are shown as one 
example of suitable structures for mounting to other components. 



1 5 first exit trough 1 00, is that lead-ins 224, 234 and exit trough portion 244 are sized to 
define larger cable pathways 230, 240, and 252. Specifically, upper surface portions 
226, 236 and flanges 228, 238 are sized for defining the larger pathways 230, 240 
relative to pathways 130, 140 of first exit trough 100. Also upstanding sides 248, 250 
are taller and spaced fiirther apart to define larger pathway 252 relative to pathway 152 

20 of first exit trough 1 00. This illustrates that relative sizes of the features of exit troughs 
100, 200 can be varied depending on the cable routing needs in the system. 



from the lateral trough section 20 without modification to the lateral trough section 20. 
This is useful during initial system setup, and also during modifications of the system at 
25 later dates. Exit troughs 100, 200 can be added at any time quickly and easily. Cable 
damage is avoided since any cables in lateral trough section 20 are not disturbed and do 
not have to be moved when exit troughs 100, 200 are added. Also, simple fasteners are 
all that is needed to mount the bracket portion 102 of the exit troughs 100, 200 to the 
lateral trough section 20. In addition to the downspout 160, and the horizontal portion 



Referring now to FIGS. 9-16, a second embodiment of an exit trough 



A second main difference between the second exit trough 200 and the 



Each of the disclosed exit troughs 100, 200 allows for exit pathways 




202, other directional components are possible fiom exit trough portions 144, 244 of 
each exit trough 100, 200. 

Having described the present invention in a preferred embodiment, 
modifications and equivalents may occur to one skilled in the art. It is intended that 
such modifications and equivalents shall be included within the scope of the claims 
which are appended hereto. 



